-5-also included tube noise from between scans, only the remaining 255 channels will be considered below.) In addition, high resolution spectra (20 minute integrations) using all 2048 scanner channels ( '\.. 1 A in width) ~ere independently recorded. With the 4" slit used, the IDS had a resolution (FWHM) of 8 A.
The high resolution spectrum for the entire run is shown in Fig. 1 .
Sinc_e the sky was not photometric for the entire run and the transparency was not monitored continuously, the normalization, particularly below 4000 A, may not be precise. For reference, the shapes of representative blackbody curves are also shown. HZ Her is not isothermal at this binary phase, so detailed comparisons are not meaningful, but it is useful to note that the spectrum can be roughly characterized as a "' 6.8 A and "' 5.6 A respectively, and also persist throughout the run .
The time-resolved (255 channel) spectra were analyzed for optical pulsations. To determine the phase and frequency of the broadband signal, the photons in each 10 ms spectrum were summed over wavelength -to give the total number of counts in successive 10 ms intervals. The resulting data string ("' 2 20 points) was Fourier transformed and analyzed as described in Paper I. The (linear)· change in the frequency with time . 8 1 . was determined to be small (< 10-Hz s-) and will not be considered further. The results of this broadband analysis are sumnl.arized in table 1 and are consistent with the data and model described in Paper I. ' Pulsed fraction (pulsed flux divided by average total flux) is shown as a function of time in Fig. 2 . The low level of pulsations detected in the 6th point is unexpected. Although we have not found any instrumental effect which could account for this, we do not feel that·a discussion of pos~ible causes within th~ binary system is appropriate here.
Once the .precise pulsation frequency was determined from the broadband Fourier tran'sform, the data strings for each of the 255 wavelength channels were individually signai averaged at this frequency.
Before we present the r~sults of this procedure, however, a brief discussion of the analysis is in order. The complex Fourier amplitude A(w) is defined in the usual way as . -. -7- (ii) . If the data is dominated by noise, the power p(w) = I A (w) 1 2 will be distributed with an exponential probability density f/J (cf. Paper I):
where p is the average·value of the power at frequencies close to but excluding the frequency of interest.
It is convenient to define the normalized Fourier amplitude A' (w)
One can show under the same assuniptions which lead to equation·{3) that the real and imaginary parts of A'(w) will have Gaussian distributions with o 2 = ~. centered at the origin. Thus, for the frequency of interest, A'(w 0 ) contains both amplitude and phase information about \ the signal, and the errors on these quantities are determined by the To establish the normalizing parameter pk for the kth wavelength channel that pk 2 2 is the mean squared deviawe assume = 8 Ns · where sk k' tion of the kth channel (found from the time domain data) and 8 is a wavelength independent parameter which equals unity for a Poisson distribution. We have determined 8 by analyzing the data at two nearby frequencies, above and below the frequency of interest. Since the offfrequency data contain no signal, the size of the statistical fluctuations seen there define 8(= 1.47). Figure 3a shows the distribution of the 255 normalized amplitudes at one such nearby frequency.
The normalized amplitudes at the correct pulsation frequency are shown in Fig. 3b . The most evident characteristic is a 0.6 unit displacement of the centroid of the distribution, suggestive of simple broadband pulsations of constant (wavelength independent) pulsed fraction; no excess of pulsations at any wavelength is apparent. To take account.
of the fact that the number of detected photons per wavelength ·interval varied substantially over the observed spectrum, we have subtracted the contribution of a constant pulsed fraction of 0.2% from each amplitude :-9-and the resulting distribution is shown in Fig. Jc, The close similarity between Fig. 3c and 3a shows that, at least qualititively, a fixed pulsed·fraction, independent of wavelength, is a good description of the spectral distribution of the signal. 
